Development of a tetra-primer ARMS-PCR for detecting the E198A SNP in the isotype-1 β-tubulin gene of Haemonchus contortus populations in China.
The tetra-primer ARMS-PCR is a rapid, simple and low cost method for single nucleotide polymorphism (SNP) genotyping and has been used to detect SNPs associated with diseases and drug resistance. E198A in the isotype-1 β-tubulin gene is one of the three SNPs associated with benzimidazole resistance in parasitic nematode Haemonchus contortus. However, up to now, only PCR-RFLP method was used to test E198A in H. contortus. In the present study, we developed a tetra-primer ARMS-PCR to detect E198A in H. contortus and the accuracy of the results was compared with that of PCR-coupled sequencing. The results showed that optimization of PCR reaction system, especially the proportion of the amount of inner and outer primers, could achieve desirable amplification effect. Three different profiles displaying three distinct genotypes could be identified clearly and intuitively on the agarose gel where the samples with amplified PCR products containing two bands of 433 bp and 200 bp in size indicated susceptible homozygous (SS), those with PCR products containing two bands of 433 bp and 284 bp in length indicated resistant homozygous (RR) and the samples with amplified PCR products containing three bands of 433 bp, 284 bp and 200 bp in size indicated heterozygous (RS). The results showed that the established method can be successfully applied to the detection of E198A in H. contortus, which has high accuracy and is easy to perform.